Glutamate release from cerebellar granule cells differentiating in culture: Modulation of the K(+)-stimulated release by inhibitory amino acids.
The properties of l-[(3)H]glutamate release with an emphasis on the modulation by inhibitory amino acids of the potassium-induced release were studied with cerebellar granule cells from 7-day-old rats cultured for 7 or 14 days. Spontaneous glutamate release from cells grown for 7 days was fast, being slightly enchanced in Na(+)-free medium. l-Glutamate, kainate and quisqualate stimulated the release whereas N-methyl-d-aspartate and taurine were without any effect. The potassium-evoked glutamate release was Ca(2+)-dependent and potentiated by l-glutamate and quisqualate. Stimulated release was strongly depressed by glutamatediethylester. This inhibition was antagonized by GABA but not by taurine. GABA and its structural analogues taurine, hypotaurine, ?-alanine and glycine were all equally effective in depressing stimulated glutamate release. The inhibition by GABA could be blocked by GABA antagonist. Both K(+)-evoked release and the kainate-induced release of glutamate were significantly greater in 14-day-old than in 7-day-old cultures, but the other properties of release were similar. The demonstration of calcium-dependent and potassium-stimulated glutamate release from cerebellar granule cells is consonant with the proposed neurotransmitter role of glutamate in these cells. The release could be modulated by both glutamatergic substances and inhibitory amino acids, the effect of GABA probably being mediated by GABAergic receptors.